Regulated expression of 5'-deleted mouse GLUT4 minigenes in transgenic mice: effects of exercise training and high-fat diet.
Fourteen kb murine GLUT4 minigene (= -7395 GLUT4) contains DNA sequence that confers tissue specific, exercise-induced up-regulation of the GLUT4 gene in skeletal muscle and high-fat diet induced-down-regulation in white adipose tissue. To identify the DNA sequences required for regulated expression, we generated GLUT4 minigene transgenic mice harboring 3237, 2000, 1000, and 442 bp of 5'-flanking region, all exons and introns, and 1 kb of 3'-flanking sequence of the mouse GLUT4 gene. The -3237-, -2000-, and -1000-GLUT4 constructs were expressed in a tissue-specific manner identical to the endogenous GLUT4. Exercise-induced up-regulation and high-fat diet-induced down-regulation of these constructs also paralleled those of the endogenous GLUT4 gene. In contrast, the -442 GLUT4 construct was expressed substantially in skeletal muscle (gastrocnemius and quadriceps) and heart, but was only expressed very weakly in white adipose tissue and was not expressed in brown adipose tissue. Furthermore, this -442 GLUT4 construct failed to respond to exercise or a high-fat diet in either muscle or adipose tissue. These results indicate that brown and white adipocyte-specific enhancer(s) and exercise- and high-fat diet-responsive elements are located between bases -1000 and -442 of the murine GLUT4 5'-flanking region.